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An organometallic complex according to the present 
invention comprises a structure represented by the 
following general formula (1). In the formula, R<1 
>to R<5 >are any one selected from the 
group consisting of hydrogen, a halogen element, an 
acyl group, an alkyl group, an alkoxyl group, an aryl 
group, a cyano group, and a heterocyclic group, Ar 
is an aryl group having an electron-withdrawing 
group or a heterocyclic group having electron- 
drawing group, and M is an element of Group 9 or 
an element of Group 10. 
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4 - • - HUT. (N. N - i/ 7 x - ;l/ - 7 5 / ) - b'J7x-;l/75> (B§& : TDA 
TA) , 4, 4' , 4" ' - h'JX [N- (3-^^71-*) -N-7i-^-7S 
/] -h')7i-*75y (Pfclfr :MTDATA) 4^©X?-K-X hl«7?§&7 = > 

{b*toff*tf5ft*, *fc* mo o x*©#*ttfcafc£«fc±ffiw«{b£« 

5£7t« 1 1 3 li, $fefc±K-IH3 ( 1 ) » (2). (12), (13)4>&45 
«3B%Wr5^«ftB»»» Sfctt±E-»S (3) , (4), ( 1 4 ) fc «fc Xf ( 1 5 ) 

y (Bg& : T P A Q n) , 4, 4' -If 7. (N - U HO -^71-* (W 

»:cbp)^ 2. 2'. 2" - ( i , 3. 5 — o-tfyh - h y * [ 1 - 

7x^-1 H — ^yXJ 5jf'/-/P] (** : T P B I ) 6tl3. 

2_^^;i / -8-^/U/vh) - 4-7x-;V7x75h-7;l/^-^A (Bgft : BA 
|q) , 1. 3-ex[5-(p-tert - W7i^) -1,3. 4-**t>-->* 
7 VT-;l/- 2 - 'OH ^y-tfV (B&ffc : OXD-7) , 3 - ( 4 - t e r t-7f^7i 
-4-7i-A-5- (4-^71-^1/) -1. 2. 4-hU7y-;l/ (B&ft : 
TAZ) , 3 - (4-ter t-7f*7xi*) - 4- (4-lW7i-/l') - 5- 
(4 -VJ7X-U/U) - 1 , 2. 4 - h V (Bft : p - E t T A Z) , /<V7x 

tyha'jy (Bg& : b p h e n) , Ay*a7*nV y (Kf* : bcp) m*m^z c t 
h) 7/1/ 5 --7 2* (B&ffc : A l q 3 ) , h'JX ;P-8-*/"J/7h) 7*5 

- 7 A (Bgft :Almq 3 ) » (1 O-t FB + ^y 4 / [h] -*7'J "MO ^'J 

ij^AM : B e B q 2 ) & £©*/-U S ft « ^ > 7* / 'J y#ft*St4.4I« 

tt*, jtKS^fcB A 1 q&Htf#B-eifc*. (2 - (2-fcKD + ->7x- 

/l/) -^yy*^t!/7h] 3£tB («« : Z n (BOX) 2 ) , £7. [2- (2-tHa 
7x^/1/) -^^/f7'/7 h] IE ft («&# : Zn (BTZ) 2 ) HZ<D**VV- 

/l>£, f-77 r -;l/^BB{4??:Wr5^H^i*fc*5<, £e>tc, & it ft ft fc( lc 2- ( 
4-lJ7i-'JW - 5- (4-tert-7 - f;l'7i-/P) -1, 3, 4 -***->*7 
(B&» : P B D) *f\ fcfcifi^fcO X D - 7 , TAZ, p - E t T A Z, BPhe 

n> bc pzzin^ftm&tiftt.Lxm^zc t&x-zzo *fc, no xmo&mvs 

J-X±»Ccfct), #5SBI!<DW$£Jgft#*"&tr8ft/l 1 13fc, {fi^^ 3R«»ft»6**iE7L 
aAl ill, lETLttSlii 112, *-/V7D 7 + (iEJLIBihJB) 1 l 4 fcj:t>*« 

xmrnomm ncjjMii, ays* i i 3tu*5i^T, #8tn3<DW«&sft#*'y 

(£SS<om?§2) 

fcfc, S«2O0, RlQtf 20K ^2Otl2 0 3 CO^Ta, 2i S& <0 fi 1 

oii2t'(i > iE?LaA«2 i i , nytmz 1 z^iitscttcttjfs^ns. 

iEfiaAJf 2 1 1 *Bf$.?5.miL&X&<Dttft£ LTli, ^iJXfUyXMVt (B& 
ft : P S S) 5F-7L«'Jif^^*^7iy (BSft : P E D OT) # 

ij7-yy, # y if i;l/*;wv/-/i, (B&& : PVK) * 2*fl§v* c t 5. 



(36) 



JP 3810789 B2 2006.8. 16 



%KM2 1 2»i, ifcK±ia-KS ( 1 ) , (2), ( 1 2) , fcitf ( 1 3) frB43 
»ji*Wrs*»^JSa(*, *fc«±IB-l9fta (3) , (4). ( l 4) ( l 5) 

(0J;U£PBD) ££7:3 (^/Ht) T* H - i§ & £ 5. IC «: # fg $ © W 

£tcJ;-?T, 5£ft«2 1 2*fS* d'fctf 

SAW 2 1 iin&^SS/D'tXCtflSt *?8ftilt?&f# 5 C t^t'f 3. 

(8*0«Jlfi 3) 

±tfm?ia&/f ^WT^fSft*^©^?^^^"^ 3*fl3v»TKwi-r*. 0 3 k*5^ 
x, % i ©tt@3 o i tm2 onus o 3 t oBictifgftfeftfc^-tyji 3 0 24^1-5. 

8ttf&»*#t?JI 3 0 2 HU iETLaAl 3 11, E?l$iiMJf 3 12, fgttS 313, *- 
;l/7n y*y**Jl 3 1 4, «?|itl3 1 5#«HLTJ£3 0 

4*5, fiffi 3 0 0, mi <0M® 301, I! 2 3 0 3 , IE?liiAIi 311, lETLf^ 

*-;l/^a-^>?I3 1 4, 3 1 Slco^Ttt, nm<D&t& 1 

, DCM1, DCM2, DCJTB, *t>'JF>, N. N - * U K V, ;l/ 

71^^, ^'JU>, DPT, Co-6, PMDFB, BTX, A B T X ^£ ffl C £ & 

«ttfk^»*»6^5h«51)t*«3ttftfct-SI8Jtt3R : f 4*5fro, Sift 14 {fc £ © 

WAfcf, 0 5 (A) tt, «)t*?©ll«fr6»JiUfcHT*iK 0 5 (B) ttSSfl*? 
©iilifr 6>iflJf L/cBT'fe5, 05 (A) C*5V>T, PUS 5 0 1 fr^IEftSAJl 5 11/ 
IE?LI&&J15 1 2/f£ft»5 1 3/*?lfc&Jf 5 1 4/l?llAl5 1 5 /»« 5 0 2 i: 
C Ct?{i, US 5 0 1 K p ft^.;HT F T 5 2 1 fc&DttttS t>©£T So 
%Tcm5 ( B) fcfcVT* M 5 5 1 *^ifSAI 5 6 1 /«?ffi3IB 5 6 2 
5 6 3 /iE7L«&^« 5 6 4/IE7L&AH5 6 5/H8S5 5 2 tiltS. C CT'li, 

icmft2ftzjzytwg.z%tsmK, ietis ah, iE?i$&j£jf , c^h&ji, 

aAi^t*^ Ufc*©&Htt4 < , lETLfflitJf (*-/uray*yy») 
(£8§©ffi?f£4) 

«ttS«4£*»&4*S« l 0 0 ±fc»ftlR ; ?*ftai/T^*. -MUccOiH^ 

5X, 535, 8ffl^7^f^, wr»£14g«4iffr p>4SS«*Hc, W*.tfBS4fcwr 
J;5IC, »Hh7>^X^ (TFT) 7 fcS-TSRJtlR^SffBItT 4*3, 
0 4 K*5l/>T, HSlOiKttTFTl 1, T F T 1 2A'S^5nt^5. * UT, TF 
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t £Hftftjiica%*? 1 3 6tir^«. \ 3 sg 1 ©mis 1 *tmz 
(omm 1 6 tmfc¥&ytvon*&tsm 1 5*iL v t lotai utfti 1 ^behi 1 

7CioTt««l£lS«bT^8, CfttCitK T F T IC <fc o TR)l6*?Oli*«»t 

[gfttti 1 ] 

*£SSWl"Cfcl\ ±f3^j§iC (2 0) T'^Lf::*^iOWa^g^(* CBSf* : I r (b 
f pq) 2 ( a c a c ) ) ©£jj£0!l* UttWKtW^f 5c 
[Xf7/1 : (b f p q) ©£$] 

£1\ 4i 4' -7)l^ru^y f J)V 3 . 7 1 g t o-7i-l'^^75V 1 . 7 1 g«r 
»|*nn*;I/i»2 0 OmLtf?6^SlliD^lj$%Si:5:ofc. KJS$tt££ffl K- M U 
lraol/L HC1 £SBft&J£7j<T'i5fci$ U BKK v * A t fc. 

T ?> CI i: «k 5 , Eft? bf pq ( 2 . (4-7KD7i.^W + 

) *mrz 1x^9 9 %) . 

[Xf-y7"2 : mmmW ([Ir (bfpq) jCI] a ) 

2-ih4 ; ^i?/-;l'3 0nil i*l Oml (DMSfcZfeM t LT, Btt? 
Hfdpq (2, 3-tTX- (4-7;l**D7x-;l/) +7+^^) * 3 . 6 1 g , M 
it^VWK (I r C 1 3 • H C 1 • H 2 O) ^1. 3 5 g)g£U IIHIMT 1 7 &# 
HJIlffiT 3 C k «fc 0 , S&SMf* [I r (bfpq) 2 C 1 ] z *»fc (*ife$*> UX* 
99%) . 

[Xf7 7*3 : *%®<DG®&mit'£!Va (tlr (bfpq) 2 (acac)]) 

] 

2-Xh + ->l^/-;l'30ml*!§IJ:LT, ± f H T' f# 6> ft fc [I r (b f 
pq) 2 C 1] 2*2. OOg, 7tf*7thy (Hac ac) *0. 44ml, Kl 
thV!7/»*l. 23gii3-U a**BftTCT2O«Ha*t*ci:.Kj:0, *8W 

lr (bfpq) 2 (acac) (*fe*»*. «X* 4 4 %) 0 

Sfc* f#P>ftfc#fSHJ§©S«l£Jl{t£$» Ir (bfpq) 2 (acac) 0»»MT 
d £T G-DTACiDSJSLfttil?!, T d = 3 6 5 tT'$t), &$?ft»gJtt£*f £ 

Ir (bfpq) 2 (acac)<Dv^nn* * > cp \C 33 It 5 ©IR X ? h /Ho 
<fct>*f£ftX^ h/l/ (PL) £0 6 K^-fo ^HB^CDWffil^Bfk^^ 1 r (bfpq) 2 
(acac) Ii 2 3 2 nm, 2 8 4 n m , 371nm4o*t>* 472nm K W. MX £ - * * W 
LT^«, ftftX^* WHi 6 4 4 n m K £ - * * 3 j*fe58ittT* -a 

C © <fc 5 £ > #fgfE©W®&B§§{* I r (bfpq) 2 ( a c a c) tt, fiftSttfc^ 

ttfttt#Q!RlKT& 0 , -I«MLCTI|1, =M« /r - 7i * )I&, ElSMLCTl^ 

f I r (bfpq) 2 (acac) tt = M»fittli^®II»ttBiBi*flWa« 

S fc, #f8H.B©W®£Sl£g{* I r (bfpq) z (acac) ©$>* n n * * 

JtJSWtfcKK:, a*B»r*fcfcS»fc*©»fttfBfc^2Ja&ft*^0K»U 7/1/ 
JyiltStJDt^ienSi: £7*6, SWefc* c ft 
[gfttffllz] 

* m s& 00 2 T-tt, ±iB#§i£:£ (2i) r-TsLK*5%w<D%®&m®fc (mm ■■ i r (d 

pq) 2 (acac)) O^^i^SftWlcMSt 5» 
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[Xr«y 7 1 : tttt&tt ([Ir (dpq) ,CI] t ) ©£$] 
£f\ 2-xh + S/x2/-/l/3 0m 1 £i&\ 0 m 1 t VMS j££rg!® t IT , 
H d p q ( 2 , 3-^7i-;V+/*t'^) %2. 3 6g, Hfc^'J'^fA (I rC 1 
3 -HC1 - HjO) SI. 0 0 g*g£L, gigf?B^T 1 5 BfRBilftftT 5 il i: K <fc D , 
«$$Sf* [ I r (d p q) 2 C 1 ] 2 fcfffc (BSV»fe»*s-|R*9 1 %) . 
[X-r-y:/2 : W ® & B ft £ » ( [I r (dpq) 2 (a c a c) ] ) 

S&IC, 2 -x h*->x*/-;l/3 0 m 1 ZfeMt bT, ±E"e*6ttfc [I r (pd 
q) 2 CI] 2*1. OOg> 7tf^7th> (Hacac) *0. 2 0ml, Kit 
hU9A*0. 6 7 g)g-&L, S^f?H^Tt::T 1 5 BJHiljSitUfco C ft* it 5S L T » £ 

ntc&$£, i'^p^ *yjs»icT*5AiiiHtfco s'i'DD^y/^^-^l 

i 5Sea*ffV», #fg$©Wti&f3{fc-& ! H!I I r (dpq) 2 (acac) *t!fe ■(*» 
|R*4 0 96) o 

f#5ntc*^W<D^a^«{b^^) Ir (dpq) 2 (acac) 0»»figT d 
SrTG-DTAlCfcDllJ^LfcilCS, T d = 3 4 0tfSt), ^frftW^tlfc^f c £ 

ft t> -2 TC o 

#lc, I r (dpq) 2 ( a c a c ) O^^nnX ? VpKlslf ZW.HSLX'** hfrftZ 

tffSftX^* WW (P L) *H7KSt. *fg$©W8l&JB{fc-& ! fel I r (d p q) z (a 
cac) IJ 2 4 8 nm, 2 8 3 nm, 3 7 8 n m £ tf 4 7 9 n m \C tf - ? £ L T 
^S„. Sfc, SSftX^ WWi 6 8 7 n m ^Wl" 5 SS^fe^ftT-ifcofco 

L©i 3 *%.m<»M®L&mmfo I r (dpq) 2 (a c a c ) «\ «&ftffl!)Kl^< 

•o t> <D Wi W. V -ir ft mm Zti&o ctite. *)\> h * *;l/«(*ss»c* < 15>n5ti^li 

I r (d p q) 2 (a c a c) tt = fi«ftgtt»'N©ittaitraiB J f>Sili!l£Sff W 
tits ^^itDWI^i^ I r (dpq) 2 (acac) ©5> * n n * * y»«IC*fc 

[^a60ij3] 

$1\ Sffi8 0 0 ±K»3ttiR?OJB 1 Otl8 0 1 £ © JK L 0 #*SSWett» 

si i ©«fii8 o i ttmmt LT®m-rz>o wttTinitit-i&§ notjiw, x 

Ay V yfmKX. 0 1 1 0 n m ©If Tfi U fc 

Jfclc, Hi ©m® (US) 8 0 1 ±K»)t1«lK*^trB 8 0 2 SrJ&fiSLfCo &*5, ** 
«B!Hc:fe»tS58ifc***frtrJi 8 0 2 ti, IE7LaA« 8 11, iE7Ltfc&JI 8 12, 5gftJl 
8 1 3, B^tt&HS 1 4, t?aX18 1 6 *»64*SlJB*Jt*WLTV^*. 

£ IOM8 0 1 #«j8«ftfc»**i&K©K£iK«aH0S«*;l/*'-C« 1 

7*n*/7r> (W"F. Cu-PctSt) *AtU Stain^S fcffl K «t 0 2 

0 n mO^JPT'IEJLiiA/l 8 1 1 £J&fiKLtc 0 fcfc, IE?iaAJf 8 1 l*i)St3^8J: 

"a -HP D * n » © 7? & fc «fc 0, 4 0nmOWT»*l/ft. 

*E8ttJB8 1 3 * Jfc Jilt L fc o fcft, 8*18 1 3 K « V^TIETL i: Willi* t , 8 
«^4Ui, E?L$S^« 8 1 2 £J£LTJfcfiESnSfSftJl 8 138, *X htt®t*%W 
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3 *X h $m tltTPAQn^yX h tint LTIr (bfpq) 2 (a 

cac) fcflllrV 30 n m<D^ffT*«it»aiC < t DJ^fiKLfto V* htf**Oil£tt 8 . 7 

% ^ 1/ /vlo 

0**1*281*8%^* C *HSS0>J-e«> A 1 q 3 % 3 0 n m©.KWCiR 

ffiiAi8 1 5*J&j£Lfc„ 1?SAI8 1 5Wt5WHTtt, 
©«?ftAtt#8*ffll^* t fctfffl***^ **i*l"Ptt, ft it ft )V i/ V L. («T, Ca 
F2t*t) SfflK 2 n mOSf T'lfaiCJ; OJBJSLfc. 
COiiCl/T, IEaftAB8 1 K jETLtt&JI 8 1 2, ftft/f 8 1 3, ** 8 10 

i 4 s i3 ^tft^axi 8 i 5 *«»i,T«j«;£ftsftjteftJi*£trJi 8 o 2 **j«Lfc 

I, &«£ LT^figf 5 Iff 2 <D*1S8 0 3 %X/< y * »J V * fc ttllffttK J: »> »»S U 
fco fcfc, *H8SWTI4» ftfttt**£trJi8 0 2±lC7;l/5-"}A (1 5 0 nm) 

»*«nfc»3t*?K-*£E*Bl40"f * £h M*1?C*^TI4, IE 4 . OV 
&±Tffcfeftttff8t8J2ft, 7. 6 V©^fli^*Sl 4 6 6 c d /m z #tii»J£ftfco * 
(D W <D ft ft 2d * 1 . 5 6 c d / AT* So fc 0 SSfc, ftftX"? * h ;1/© If- * ifcgfci 6 5 

ft** CCSfOC I EfeS^^tt (X, Y) = (0. 65. 0. 3 3) TJ-jft. 20 
[HSSW4] 

**««lTtt, B*«5|C*ftWOft3ttJR?**-r*ft3ttKllKO^TH9*ffl^TKW 

t5 a ft*, 09 (,a) %ytmm*mt±mm. 09 (b) «0 9 (a) *a-a* 

•p^iL/clI0T$5 o jS«-ff*Sftfc6 0 1 BltBlf (y-X«*»H») , 6 
0 2fiia^aJ, 6 0 3 ttlgttlHlgSSP (y-hNMHB) 6 0 4liaihS 

6 0 5 B->-;HJf«0, i^->HB6 0 5 TB*ftfeft«ltt» SIB60 TlCftoTV* 

ft*, 6 0 8 tty-XNIlHR 6 0 1 atfy- h ft IK H 0 E& 6 0 3fcA*Sft3«# 
*£&f Sfci&OiEiaTfc >K fl-gBATJ^^ft* F P C ( 7 -> 7;!/:/ 'J > Y 

„ CilTtiFPClfraS^nt^*^*', :©F P C (Ctt^U > HEt8»« (P 

WB) tfJ&^tttt^ftT^Tfe&^o *Wffl»K*tt«ft3t»«Ka, ftftSM#tt/ctf 
Tft<, *ft£F PCfcL<«PWB#I&SttttSftfc#Jg*fc^t?fc(D£-f 5o 

#lc, i9ill<:o^TBI9 (B) *l^T»«t5. I?SS6 1 0 ± tc fi B It 0 ES 

£ > ii&ffi 6 0 2 2 ft T 1^3 o 
£*5, V-XftKftElR 60 Hi nft^;HT F T 6 2 3 t + T F T 6 2 

4 t*M&-eit>#rcCMo s®&ftBfS.-$nz>o sfc ss i& © gg fl^ be -r ^ t f t h\ £ 

ft]© C M O S P M o s m%t> b < tt N M O S ®9&?Bl$. LT $>&^o 

tfljT-ti, I«±tMB8*il5Sl/ftK5'r/< ftSfc^Ttf, i&f LfetoeRtt* 40 

£fc, IS^a5 6 0 2 liX'f 7 f V^ffl T F T 6 11 t , *jffiiMIPJ8T FT6 1 Z t^(D 

K W ;/ tc m M W K 8 ^ £ ft SB l <om®6 l 3 f:^#ty^»©iffl^t * 0 J&fiSc£ftS 0 
gfc, /£ H 1i a iff fc&fDfcf tttttt6 l 40±*B»*fcttT«Wlcft*** 

* y /I/ 6 1 4 (D±4Sg|5tD*ti:tt$¥S (0. 2(irn~3(im) 51 
-fSffifflSrftTc-ti-SC fctf&fS; LV^o * fc, &Wt$l 6 1 4 i: IT, ,<& ft 1± ft <fc -^ T x 
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ft 1 (Om®6 1 3±£&, ^%^a^#ty)i6 1 6, »*tf»2<0«ff 6 1 7#*n* 

, tt*ai»o^:«v>**i**ffl^«j: k««a*bi#"». 0fl*tf, i to (-r > Axx®{k 
tt) ML i t s o (^^5?»>AxX^U3yKfk«j) , >r y^*>ifi»afb» (izo) 
M. miti-?ym, ^nii, ^y^fy|> zniu p t §ift if<o#/i sicdgs, 

i:7;l/5->7 A*£$#£:-f £ oil, afc^ # >IBfc 7 - 
fcf««i:«fl:^*>««:03Ji*Ji«*ffl^*ci:*i«T*«. ftfc, « BIS iS i: T 5 i: 

SSft»***trJB6 1 6±£»jS;£ftSSS2©«« (M) 6 1 7tCfflV>S« 
fifctttt, tt»BB»©/>*^Wfl. (A 1 , A g, Li, Ca, $ fc tt C ft 6 M g 

A g> ifgU, A 1 L i , C a F 2 , $ fc tt C a N) * ffl </> fttf £ V». ftfc, Hft^K 
Z-StsMG 1 6T'4Ufc«!ti 1 S2 0li6 1 7 £35® * * 5 £ 8 , S20iS (NIC 
) 6 1 7 tLT, mji«*< LTc^RiflSi:, 3IK*«!8 ( I T O (Bit* V *J V AKft 
XX£&) , BHt'T y^">ASgMiB£& ( I n z 0 3 -Z n O) , SHfcESB (Z n 0) 

«6Cf-*#6 0 5T*&lt»«6 0 4 *^?»t56 1 0 IS 0 £ *> * 5 C £££>), 
6 10, l*±S« 604, 43<fctf y-;V*J6 0 5 TBi:ftfc£F.fl 6 0 7 £5gftiH 
? 6 1 8 P>nfc*jfi£*o TV>5. ft*5, 5S6 0 7 £«, ^SttMtt 

;l/=fy^) #7E«£ft3*§^©ffi, S/-;P«6 0 5T-?c«3ft3*#5£t>^t?fc<D£1"£o 
S/_;l,#6 0 5 £ttx#*5'&*IIB*fflVS0##S b^o cnWM 

£fljV»**mi: LT#7Xg£ J $>BjSg«<Dffi, FRP (Fiberglass-Rei 
nforced Plastics), PVF «'J Uc;l/7n7^ K) , ^7- * 
'JiXr;l'l/ , :li7) l J ?> ft £ 75 X <y *S«*ffiv^ c ttfl?t5 0 

% * © £ </•> t> CD T £> 5 C i: 6 , flJftfSttftft t^ffe^o 

If r * * * 5 R tf 7* 5> * ^ * * 7*^0*^7, d-^af-f77U-f C^^F 7 ^ 
(*f*W£«r-y* t*t-< Xi' (DVD) ^©IS^JStt&H £L, *©H«**w 

Li6isMti*ft8i) *H««»»f6n*. c<D&?%m%®g<D%wm*® 1 o 
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CCT, 0 1 0 aSS^mfST'fe t> , #{*2 7 0 1 , gft2 7 0 2 , ^^gP 2 7 0 3,.^ 
A^SP2704, W^ffl*j352705, 2 7 0 6, ^SPJSS!^— h 2 7 0 7 , 7 

yft 2 7 0 8^£#tf„ *^©%)tlf%tt SfSft&Bfc^-WSt^gB 2 7 0 3 

^K$^«iS££©ft«£&g£?£«^*&8§fcfc^T«s stances <g < 



[0 1] [0 2] 





C0 5 ] 



[0 6] 




(B) 




552 



^3 

7-.56S 
^7^564 





200 300 400 SOO 600 

Wavelength (nn) 



700 



800 
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[0 7] [0 8] 
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